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XERCISE, MULTIDISCIPLINARY rehabilitation, and functional restoration reduce sick days in patients with subacute and chronic low back pain (LBP) if compared with usual care. 1, 2 Choosing the most appropriate type of exercise and rehabilitation program is difficult. The results of most pragmatic trials comparing different treatments and methods of exercises are inconclusive. 1, 2 Rehabilitation programs that focus on pain reduction and include exercise are still widely used. Exercise of moderate intensity is supported by passive painmodulating treatments such as hot packs, electrotherapy, or massage. Activity and exercises that increase pain are avoided. In contrast, rehabilitation based on work hardening and graded activity programs encourages patients to continue their activities even if pain increases. 2, 3 It further remains unclear whether treatments shown to be effective in studies are also effective in populations with a different cultural background. In a metaanalysis 4 evaluating the effect of exercise on sick leave in patients with nonacute LBP (duration Ͼ6wk), 8 of 14 studies excluded patients with insufficient knowledge of the national language. As a consequence, the validity of these results for populations with a different cultural background is limited.
The major costs of LBP are caused by work absenteeism and permanent disability. The total expenses of the Swiss Disability Insurance rose from SFr 4 billion in 1990 to SFr 11 billion in 2005. 5 Compared with 10 other European countries, Switzerland showed the highest rate of increase. 6 Patients with health problems who are unlikely to return to their previous work are referred to the Swiss Disability Insurance, usually by their physician. The Swiss Disability Insurance uses work adaptation and professional training to keep persons at work. The possibilities for work adaptation are restricted because many patients have low education levels and very limited knowledge of the national language. In the third place, incentives for employers to prevent LBP-related disability and keep persons at work are insufficient. Patients with permanent disability receive a 100% disability allowance from the Swiss Disability Insurance if their work-related disability exceeds 70%. In most cases, disability is less than 70%, leading to a 25%, 50%, or 75% disability allowance.
We conducted a pragmatic randomized controlled trial (RCT) in persons with nonacute nonspecific LBP. 7 During a 3-week inpatient rehabilitation program, patients received either function-centered treatment (FCT) or pain-centered treatment (PCT). We analyzed work absenteeism, and the primary outcome was the number of work days in the follow-up year. The results after 3 months have been published previously. 7 There was a significant benefit for the FCT group compared with the PCT group in the number of work days (25.9d vs 15.8d; effect size, .36; Pϭ.029). A follow-up duration of 3 months is too short for conclusions about the effectiveness of an intervention aiming at improving work-related outcome. Consequently, 1-year results are presented that analyze whether the 3 months of benefit of the FCT group, compared with that of the PCT group, was maintained 1 year after the treatment.
This publication presents the results of work days, unemployment, and permanent disability during the follow-up year in patients with nonacute nonspecific LBP who received 3 weeks of either FCT or PCT.
METHODS
Methods and results regarding compliance and satisfaction have been more extensively described in the publication about the results after 3 months. 
Design
We conducted an RCT. Between January 2000 and May 2003, we recruited and treated patients in the center for workrelated rehabilitation in Valens, Switzerland. Randomization was concealed and assessment of the primary outcome, work days, was blinded. Independent teams of therapists treated patients 6 days a week during 3 weeks. Patients could not be blinded to treatment, but they received no detailed information about the difference between the 2 treatments. The study was approved by the ethical committee of Canton St Gallen, Switzerland.
Inclusion and Exclusion Criteria
Eligible patients between 20 and 55 years of age with a primary diagnosis of nonacute (duration, Ն6wk) nonspecific LBP and at least 6 weeks of sick leave in the previous 6 months were considered for participation in the study. Patients with a comorbidity interfering with treatment or working capacity were excluded. Patients with 2 or more positive predictive tests for non-return to work were excluded. 7, 8 We included patients with different nationalities to evaluate the relative effectiveness of the treatments in subgroups with different cultural and psychosocial backgrounds.
Treatment
Function-centered treatment. The multidisciplinary team providing FCT consisted of a rheumatologist, a physical and occupational therapist trained in ergonomics, a sports therapist, a social worker, and a nurse. FCT was based on work hardening and functional restoration programs for 4 hours a day. The primary goal was to increase work-related capacity while emphasizing improving self-efficacy. The rheumatologist informed patients about the benign character of nonspecific LBP. Treatment was based on the patient's job demands; revealed in a work-related assessment; and consisted of work simulation, strength, and endurance training through isokinetic exercise, cardiovascular training performed by walking and aqua aerobics, sports therapy, and self-exercise. Patients were encouraged to continue their activities even if their pain increased. The work certificate after rehabilitation was based on the patient's work-related physical capacity and on medical findings.
Pain-centered treatment. The PCT team consisted of a rheumatologist, a physiotherapist, and a nurse, and the primary goal was pain reduction. The secondary goal was to decrease disability and improve return to work. The duration of treatment was 3 weeks and 2.5 hours a day. Physical therapy used individually selected mobilization, stretching, strength training, and a 4-hour mini back school with education and exercise.
Low-intensity movement therapy in the pool as well as progressive muscle relaxation using systematic contraction and relaxation of specific muscle groups further enhanced relaxation. Passive pain-modulating treatments such as hot packs, electrotherapy, or massage were used daily. In contrast to the FCT group, patients in the PCT group were told to stop activities when pain increased. After rehabilitation, the physician of the rehabilitation center determined the patients' working capacity. His work certificate was based on his medical findings.
In both groups, a rheumatologist prescribed medications such as analgesics and nonsteroidal anti-inflammatory drugs and might also apply local infiltrations in the musculature and other soft tissue of the lumbar region with 5 to 10mL of 0.5% lidocaine and 40mg of triamcinolone. If required, a psychologist offered counseling. After rehabilitation, treatment and sickness certification were at the discretion of the patient's primary physician.
Compliance and Satisfaction With Treatment
We reported the evaluation of compliance and satisfaction with treatment in more detail in the study concerning results after 3 months. 7 We monitored patients' compliance by recording attendance at scheduled appointments and length of stay. All patients expressed their satisfaction with treatment on a numeric rating scale from 0 (extremely dissatisfied) to 10 (completely satisfied). We also assessed the therapists' and physicians' compliance with FCT and PCT. A researcher audiotaped the verbal information the therapist or physician gave to patients on 25 consecutive occasions. Seven blinded experts independently rated the goals formulated, information about the treatment plan, explanation of the source of the complaints, and advice about coping with pain. Adequate adherence to the protocol was arbitrarily defined as an average overall score of more than 7.5 on a visual analog scale (VAS) from 0 (not at all according to the treatment protocol) to 10 (perfectly according to the treatment protocol).
Outcome Measurement
The primary outcome was the number of calendar work days in the follow-up year. Secondary outcomes were the rate of patients receiving unemployment benefits or permanent disability allowances. After 3 and 12 months, we sent questionnaires to the employer, known to be a valid source of information about sick leave. 9 We also sent questionnaires to the patients' primary physician who determines fitness for work to increase data completeness. We compared the information from the employer and the physician to increase accuracy. The questionnaires assessed work absenteeism and adaptation of working hours per day. We accounted for time-reduced work. For example, a work day with 30% time reduction was counted as 0.7 work day. Information about disability allowances was obtained from the Swiss Disability Insurance. Depending on the level of disability, patients may receive a disability allowance of 25%, 50%, 75%, or 100%. Partial disability allowances were analyzed in the same manner as time-reduced work. Primary physicians, employers, and the Disability Insurance were blinded to the patients' group assignment because they were not informed in detail about the applied treatment during the 3-week rehabilitation.
Health Care Utilization
We assessed the use of health care with questionnaires sent to the health insurance companies of the patients.
Statistics
We performed a power calculation before the study started (power, .80; type I error, .05) indicating that 90 patients per group were needed to detect a difference of 40 workdays (standard deviation [SD], 95). We used SPSS a and Stata b for statistical analysis. Analysis was based on the intention-to-treat principle. 10 We compared the median number of work days during the follow-up year in the FCT and PCT groups with a MannWhitney U test. Dispersion was determined by means of the interquartile range (IQR) representing the 25th and 75th percentile values. We determined effect sizes (Cohen d) defined as small (0.2-0.5), moderate (0.5-0.8), and large (Ͼ0.8). We analyzed the influence of baseline differences and covariates on the number of work days in the 2 treatment groups. Covariates of interest were the duration of sick leave before treatment, age, cultural background, education, workload, and job qualification. Because a large proportion of patients in this study had zero work days during the follow-up year, we used negativebinomial logistic hurdle regression. 11 This approach is particularly useful for the analysis of count data with an excess of zero counts. In a first step, logistic regression was used for analyzing the proportion of patients returning to work, defined as 1 or more days of work. Results are given as odds ratios (ORs) of returning to work in which the odds of returning to work for patients in the FCT group are compared with those of the PCT group.
In the second step of the analysis, the negative-binomial part of the model is used for analyzing the number of work days among those patients who have returned to work, defined as having worked during at least 1 day after treatment. The result parameter of the second step of the analysis is the incidence rate ratio (IRR). Here an incidence rate is proportional to the expected number of work days in a certain period conditional on having had at least 1 work day. The IRR is the quotient of 2 incidence rates. For example, the incidence rate for the FCT group is compared with the incidence rate for the PCT group.
We analyzed the effect of treatment and the influence of covariates on receiving a disability allowance with ordinal regression by using a proportional odds model with treatment as independent factor. We determined the ORs for unemployment after 1 year in the FCT compared with the PCT group. Logistic regression was used to evaluate the influence of treatment and covariates on the unemployment rate. Figure 1 shows the participants of the study, and table 1 displays the baseline comparability of the 2 groups. Because recruitment rate was lower than expected, the duration of the study was prolonged for 4 months, and 174 instead of the initially planned 180 patients were included. There were no significant differences between the groups for most variables with the exception that more persons in the FCT group were involved in litigation.
RESULTS

Participants
Protocol Compliance
All patients attended at least 90% of the scheduled treatments, and treatment duration was comparable (table 2) . Protocol compliance of therapists was above the predefined minimum level of 7.5 on a 10-point VAS in both treatment groups (see table 2 ). Side effects did not reduce compliance with the research protocol except in 1 patient in the FCT group who insisted on getting hot packs and massage for pain relief. All other patients were treated as intended. During rehabilitation, 1 patient was diagnosed with a necrosis of the femoral head and referred for surgery. Both patients were included in the analysis. Patients' satisfaction with treatment was the same in the FCT and PCT group, indicating that the effort to keep patients unaware of any expected treatment advantage was successful.
Outcome Measurements
Work days. We obtained completed questionnaires from 87% of the employers and 81% of the primary physicians. Differences in reporting between physicians and employers occurred in 12% of the cases. The research assistant contacted the involved persons and resolved these discrepancies. We retrieved the number of work days and the time restriction in the 1-year follow-up period for 82 of 87 (94%) and 84 of 87 (97%) of the patients in the FCT and PCT groups, respectively. The number of work days accounting for time-reduced work was significantly larger in the FCT group (mean Ϯ SD, 118Ϯ134; median, 39.5; IQR, 0Ϫ198) compared with the PCT group (mean, 74Ϯ114; median, 0; IQR, 0Ϫ160; Mann-Whitney U test, Pϭ.011). The effect size was .35, representing a small effect.
Negative-binomial logistic hurdle regression confirmed the effect of FCT compared with PCT. The first part of the analysis showed that the treatment effect was caused by a larger proportion of patients who returned to work in the FCT group (59.8%) than in the PCT group (41.4%). The OR of returning to work in the FCT group compared with the PCT group was 2.11 (95% confidence interval [CI], 1.150Ϫ3.853; Pϭ.016). The second part of the negative-binomial logistic hurdle regression showed no difference in number of working days 
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between both groups among those patients who had at least 1 working day; the IRR was not significant (IRRϭ1.10; 95% CI, 0.776Ϫ1.568; Pϭ.586).
Because of baseline differences between the 2 treatment groups, litigation was entered into the model. In addition, we investigated the effect of the potential covariates sick leave before treatment, age, sex, education, job qualification, and cultural background. Including covariates into the model did not change the results. The logistic regression part of the model showed a significant positive effect of FCT compared with PCT. The OR of returning to work was 2.57 for patients in the FCT compared with the PCT group (Pϭ.011) (table 3). There was a negative effect for litigation, longer sick leave before treatment, and southeast European cultural background in both groups. Education, workload, and job qualification were not associated with the number of working days. The negativebinomial regression part of the model showed that significantly Increased ability to control complaints more patients returned to work from the FCT group (59.8% in the FCT, 41.4% in the PCT group). Among those patients who returned to work for 1 or more days, neither treatment nor any of the evaluated covariates were significantly associated with the number of working days (see table 3 ).
Disability and Unemployment
After 1 year, 32 of 87 patients in the FCT group and 38 of 87 patients in the PCT group received a permanent disability allowance, either full (100%) or partial (25%Ϫ75%). Ordinal regression showed that receiving a higher disability allowance was independent of treatment (Pϭ.199). Receiving a higher disability allowance was significantly associated with increasing age but not with litigation, sex, workload, education, job qualification, sick leave before treatment, and cultural background. Including these covariates did not change the results.
There was no difference in the unemployment rate after 1 year in the FCT and PCT group (FCT 37/87 [43%] vs PCT 45/87 [52%]; ORϭ.69; 95% CI, 0.38Ϫ1.26; Pϭ.225). A higher unemployment rate was generally observed in patients who were older (Pϭ.010), came from southeast Europe (Pϭ.002), or had a lower education level (Pϭ.026). Unemployment was independent of litigation, previous sick leave, sex, and job qualification. Logistic regression with unemployment as the dichotomous dependent variable, treatment as main effect, and correction for covariates did not change the results (Pϭ.245).
Health Care Use in the Follow-Up Period
We assessed health care use in the follow-up period by means of a questionnaire sent to the health insurance provider. The return rate was 78%. Interventions after rehabilitation were comparable in the FCT and PCT group. Diagnostic procedures, mainly radiography, magnetic resonance imaging, and computed tomography, were used in 44% and 39% of the patients, respectively. Medications, mainly analgesics and antidepressants, were used by 90% and 94% of the patients. Physical and occupational therapy was prescribed to 83% and 78% of the patients.
DISCUSSION
This is the first study in Switzerland showing a significant increase in the mean number of work days during the follow-up year after FCT compared with PCT (118d vs 74d, effect size, .35).
The results show that the effect during the first 3 months was maintained until 1 year after treatment. Although the formal effect size statistic only indicates a small effect, gaining over 40 days of additional work can be considered a substantial improvement given the large cost per lost work day. Work days during the follow-up year in both treatment groups were negatively influenced by litigation, longer sick leave before treatment, and southeast European cultural background without an interaction with treatment. There was no significant effect of treatment on the unemployment rate or on the number of patients receiving a permanent disability allowance.
Strengths of this study were the relatively large number of patients, applicability of the treatment to patients with other cultural backgrounds, and limited knowledge of the Swiss national language. The population under study was representative for the population in Switzerland at risk to develop permanent LBP disability. The studied group was characterized by a long duration of LBP and sick leave and a large proportion of predominantly male workers with a low education level. We did not exclude patients with minimal knowledge of the German or Italian language. The results of this study are important because a recent meta-analysis concluded that it remained unclear whether exercise reduces work absenteeism. 12 Compared with a study in Sweden by Lindström et al, 3 our study included fewer patients with other nationalities (58% vs 75%). In our study, the off-work duration was longer and pain intensity was higher (5.6 points vs 3.3 points, on a 10-point scale). Our results are in accordance with other research indicating that exercise is safe and reduces disability. 13 
Study Limitations
Limitations of our study are that we did not use a workplace intervention, which might have improved the results. We did not assess psychologic comorbidity and several other factors that potentially influenced the outcome. Randomization as used in this study remains essential to generate comparable groups regarding known and unknown predictive factors. The rehabilitation team of the FCT group also included a social worker. Part of the difference in outcome could be caused by this factor. There was no difference between groups in the use of psychologic counseling. Less than 10% of the patients in both groups were referred and received on average two 30-minute sessions.
Blinding was not possible in patients and in the members of the multidisciplinary teams. The best available alternative was to keep patients unaware of the treatment of the other group and of any expected treatment advantage. The excellent treatment compliance in both groups and the comparable patient satisfaction indicate that this attempt was probably successful.
The effect of the FCT on the number of disability allowances and the unemployment rate after 1 year was not significant. This is in accordance with the 3 months of results and with the results of a previous meta-analysis. 4 Insufficient power may be an important reason for the nonsignificant difference in the unemployment rate and in the number of patients receiving a disability allowance. The power of this study to detect a 20% reduction in disability allowances is only .19 corresponding with a type II error probability of 81%. Accounting for each day of work absence with €155 (U.S. $213 14 ) , the savings during the follow-up year are €6200 (U.S. $8520). The cost of rehabilitation paid by health insurance is €220 (U.S. $303) per day or €4900 (U.S. $6749) per patient in the FCT and PCT groups.
The unemployment rate after 1 year was high in both groups. The duration of unemployment benefits is limited to 2 years. After this period, patients may either receive a disability allowance or social benefits. The difference in the proportion of patients at work between groups was maintained until 1 year after treatment. Therefore, we plan a 3-year follow-up and cost-effectiveness analysis.
Further research is needed to identify the essential elements of treatment based on risk-factor assessment during the acute phase of LBP. 15 Outpatient programs that may be more costeffective must be developed. In view of the fact that the majority of patients in this study did not return to work, a further reduction of work-related disability is urgently needed. Improvements in outcome may be reached by earlier interventions and by combining rehabilitation and workplace interventions. In addition, politicians and insurance companies in Switzerland should establish legal and financial incentives for workers, employers, and involved insurances to reduce longterm work-related disability. These incentives are nearly nonexistent in Switzerland.
CONCLUSIONS
Compared with PCT, FCT significantly increased the average number of work days during the follow-up year. The benefit was 40 days, and the effect size was .35. In both treatment groups, work days were negatively influenced by litigation, longer sick leave before treatment, and southeast European cultural background. Treatment had no effect on the unemployment rate or the number of patients receiving a permanent disability allowance, but this result must be interpreted with caution because the study was underpowered for this outcome.
